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III. Dif cover ies on the Sex of Bees^ explaining the Manner 
in which their Species is propagated; with an Account 
of the Utility that may be derived from thofe Dif cover ie? 
by the a&ual Application of them to PraSlice. By Mr.* 
John Debraw, Apothecary to Addenbrook's Hofpital at* 
Cambridge, and Member of an Qeconomical Society w 
the Principality of Liege in Weftphalia. Communicated 
by the Rev. Nevil Mafkelyne, B> D. F. R. S. andAJlro- 
nomer RoyaL 



Read Nov. 21, y ■ "^HE republic of bees has at all times 
1776. I 

"^ gained univerfal efteem and admi- 
ration: their culture, an obfedt fo worthy of our atten- 
tion, has attracted and ftill does engage that of "many of 
the learned, and has arrived at a confiderable degree of 
improvement of late years ; but their mode of propa- 
gating their fpecies feems to this day to have baffled the 
ingenuity of ages in their attempts to difcover it. The 
molt fkilful naturalifts have been ftrangely milled in 
their opinion, that the bees, as well as the other tribes 
of animals, are perpetuated by copulation; though they 

acknowledge 
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acknowledge that they have never been able to d)ete& 

them "in? the aft. 

i>uny, who was likewife of the fame opinion, that 
in this particular they do not differ from*other animals, 
dbferves, " Jlpium coitus vifus>e/i nknqmm.™ swammer- 
d .am, that fagacious obferver, having never been able to 
difcaver it, entertained a notion, that the female or queen 
bee was fecundated without copulation ; that it was fuf- 
ficient for her to be near the males ; that a vivifying aura* 
exhaling from the body of the males, and abforbed by 
the female, might impregnate her eggs. At laft the in- 
comparable remjmur thought he had in a great mea- 
fure removed the veil, and brought their manner of ge- 
nerating nearly to a proof. This part of phyfics has 
been the principal obje<5l of my refearches for feveral 
years paft, having been infenfibly engaged in it by the 
pleafure I took in fo curious an inquiry ; and although 
this purfuit has been attended with more difficulties and 
embaraflments than can be well imagined, I have not 
been difcouraged, and have carefully avoided launching 
into conjectures. To introduce a new fyftem in the do&rine 
of bees, which in a great meafure contradidls all former 
received opinions, requires, previous to its appearance, 
every fan&idn the various experiments, fuccefsfully re- 
peated, can poffibly give it. The refults of thofe experi- 
ments, 



miitts, made aliitt glafiPhftres, Which carry with them 
aaentirfe; evidence, afford ftiffitientttafons to dflert, that 
bees belong to that clafe of animals among which, &F-* 
though they have fexes, a true copulation cannot be 
JXtrad? and that their «#, like fee fpawn of fifhfesy raoft 
probably owe their fecundation to ah impregnation ftum 
doe males** asrwill appear ih (he feqtael of this narrative. 

I ana not a htfte pleated to find that the celebrated ma~ 
RJiLtti had fuch^ notion, and 1 lament his neglecting ta 
canftrm ifci lie fays, in his Qifervatidns upon Bets, in the 
tftftory of the; Academy of Sciences for the year 171a* 
p**45a : Mous ft owns pu dicmvrir jufqiC A prefeht de 
quelle maniere fe fait cette fecondation^f c*ejl dans Ie corps 
deJafemeti^ ou bimji c*ejl & la maniere despoiffbns, apres 
que Jafemelk a pcfe fet&ufs: la matters blancbdtre dent 
Fmtfefl environnd #u fond de V alveole peu de temps apres 
fa naiffimce,femble ctinforme a la derniere opinion, at{ffi- 
Bun que les remarques faites plufieurs fois (Pun grand 
mmifre d r <eufs qui font r0es inficonds au fond de Fdl- 
veole autour def quels nous riavons point vu cette matter e* 
€i We never yet were able to <ftfcover in what manner 
u this fecundation is performed^ whether it is in the body 
<c of the female, or whether it is after the manner of 
** fifties, after the female or queen-bee has depofited 
" her eggs : that liquid whitifti fubftance, with which 
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u each egg is furrounded at the bottom of the cell a 
** little while after its being laid, feemingly eftabliftiing 
** this laft opinion, as well as the frequent remarks made 
€i of a great number of eggs remaining barren in the cell, 
11 round which we could not fee the above-mentioned 
** whitifh fubftance." 

This ingenious naturalift, by a nice examination of 
die ftru&ure of the drones, had, as well as swammer- 
dam, difcovered fome refemblances to the male organs 
of generation; and from thence conje&ured, they were 
the males of the bee-infeft ? but he owns, with the reft, 
that he never could difcov^r them in the a& of copu- 
*acion« . 

Having flood the trials of fo many prying eyes in 
every jage, the bees, as has been obfervted by an ingenious 
author, had gained thechara&er of an inviolable chaftity, 
till reauMur Wafted their reputation. He makes the 
queen no better than a messalinamj though he could 
fee no more than what Would raife a mere jealoufy or 
generate fufpicions. 

to order to be the better undefcftood in the relation of * 
my own experiments on the fecundation of bees, I here 
premife the outlines of theopinions adopted by the above- 
mentioned naturalifts cm that head.. They aflert that the 

W Vid, j uvbn At, Sat. y. ver. iaS, 
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4tsti&ri Ifr 1^h« cshjgr £brS9^i^ in tiie Mve, and the mother of 
tfce hem g&Krrstidfi| that the drories are the rn^les 
by which fhe is femm$xttd; and that the ^Torfeii^g 
.teeSjrbrbees that collect wax on the liowers, thai fcnead 
i% and form from it the combs and cells which they after* 
wards fillrwfch honey,. afce $>f neither fex, 
, But ^ late - M& s^h^ch, #Q^itnan na^uraJift, .has 
given sis* wry diKe&cerit view of tie claiTes tl^t cqaifti^ 
tfcta the republic of bMsv in "an ingenious publication in 
his: own iangtaage, nncte£tfielMeiQf the NttturMMtftory 
of the g&een of tbe Bees, which has been fince tranjttarecj 
into Ererwlif mi iaoDQlffit'of whi^t has been given in the 
Ktonlhly Review* from which I beg leave to relate the 
author^ dcxftrine with regard to tiie ^orking^es.paly ; 
the quality hM rfim^dons of the drones being points 
W^fch^aini^ appear to be yet failed by Mr. sctim&QU 
hdmfelf He affirms, that all the common bees are females 
i»idMpj^^^ diftingoifh the fex* 

and piartibulariy $M w&rify tare obliterated, or atleaft, 
through their exceffive minut&iefs, have not yet been 
obfervfed: that every one of thofe bees in the earlier pe- 
r*M of its ^^ffigac^isjeap^d^ of becoming a vqueeix^ifie, 
ifctheivhaie community ^Ihould think proper to nnrfe it 
ia a "particular, manner, and xaifeit to that rank* In 
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ihort, that the quean-bee toys only two kinds of eggs j 
tifc, thofe that are. to produce the drones, and thofe from 
which the working-bees are to proceed* 

The trials made by Mr* sckirach feem to evince the 
truth of hirconc^^ molt fatMa&ory manner, 

lingular as they appear to be at firft light; and indeed 
in my own judgement, from the conftant happy refult 
of my numerous experiments, which! began near two 
years before Mr. sceirach's. publication^ and repeated 
every feafoa fince, I am enabled to pronounce on their 




Chance I owa befriended me in that difco^ery, whilft 
I$^mofia&i^^ 

drones. It was in theXpring of theyear 1 7.7^ that I for 
th& flr# im& dJfiwwedi whs* ma^ldi had only com* 
je£taxtd > I mean the iitopf egnatkaa of the eggs by the 
males, and that I was made acquainted with the difference 
of iti& In thedmnes or males obfewedlbyMAaA p>i in M$ 
06f&*vo$i(m 13^ *g^ into 
^Acsuieray of Sciences $ot the year 171 VP* 33£* in thefe 

bourdons, heouc^ufi pbjsupeiits que, tmx que mus ovions 
reinarque aupmanmnt^eiqulne^ 
4mr d$s petit e$ abeilks\de forte qtfil tfavroit pas ete aifk 

d* 
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de les dijiinguer dans cette ruche deabeilies ordinaire*, fans 
le grand nombre que nousy en awons tromL Ilfepourroit 
Men faire que dans ks rUcbes ou I' on n'apas trouve de gros 
bourdons ) ily en eut de ces petit s, et qttils y aient he con-* 
fondus mec le rejle des abeilles y lorf que nous ne favions 
pas encore quHly en eut de cette faille. u We have of 
u late found a great quantity of drones much fmaller 
** than thofe we had formerly obferved, and which do not 
"exceed in fize the common bees ; fo that it would not 
u have been eafy to diftinguifh them in that hive from 
a the common bees, had not the quantity of them been 
««■ very confiderable* It might certainly have happened 
" thatin thofe hives, where we have not been able to 
u difcover large drones, there were a great number of 
" thofe little ones, which may have been intermixed 
" among common bees when we were yet ignorant that 
u any fuch fmall drones were exifting." 

Reaumur himfelf, p. 591. of his Natural Hiftory of 
Infe&s* fays, " We have likewife found drones that were, 
" no bigger than the common bees." 

They have notwithftanding efcaped the obfervation* 
of Mivschirach, and of his friend Mr • hattorf mem- 
ber of an Academy in LAtfatia, who, in a memoir he 
prefented in the year 1769, annihilates entirely the 
ufe of drones in a hive; and advances this fingulai: 

opinion^ 
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opinion, that the queen-bee of £ hive lays eggs which 
produce young ones, without having any communication 
with the drones. For what purpofe (herald wife nature then 
have furniflied the drones with that large quantity of 
feminal liquor? To what ufe fo large an apparatus of fe- 
cundating organs, fo well defcribed by Reaumur and 

MARALDI? 

But I beg leave to remark, that thofe gentlemen feem to 
have drawntoo haft y conclusions from their experiments, 
in rejecting the drones as bearing noihare in the propaga- 
tion of thofe infers. Their obfervations, that hives are 
peopled at a time of the year when there are no drones 
in being, is no ways conclusive; as it is evident, that they 
had feen none but drones of a large fize, their filence on 
the difference in the fize of them juftifying my remark. 
But to refume the narrative of my experiments:! had 
watched my glafs-hivesf^ with indefatigable attention 
from the moment the bees, among which I had taken care 
to leave a large number of drones, were put into them, 
to the time of the queen laying her eggs, which gene- 
rally happens the fourth or fifth day. I obferved the 
firft or fecond day (always before the third) from the 
time the eggs are placed in the cells, that a great number 

(b) Giafs-hives were ufed in preference to boxes, for a purpofe too obvious to 
need explaining. 
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of bees, fattening themfelves to one another, hung down 
in the form of a curtain from the top to the bottom of the 
hive, in a fimilar manner they had done before at the 
time the queen depoiited her eggs ; an operation which 
(if we may conjecture at the inftin&s of infe<£ts) feems 
contrived to hide what is tranfa&ings be that as it will, 
it anfwered the purpofe of informing me that fome- 
thing was going forward. In faa, I prefently after per- 
ceived feveral bees, the fize of which through this thick 
veil (if I may fo exprefs myfelf ) I could not rightly dif- 
tinguifh, inferting the pofterior part of their bodies each 
into a cell, and finking into it, where they continued but 
a little while. After they had retired, 1 faw plainly with 
the naked eye a fmail quantity of a whitilh liquor left in 
th^ angle of the bafis of each cell, containing an egg: it 
Was lefs liquid than honey, and had ho fweet tafte at all. 
Within a day after, I found this liquor abforbed into the 
embrio, which on the fourth day is converted into a fmall 
worrti, to which the working- bees bring a little honey 
for nourifhment, during the firft eight or ten days after 
its birth. After that time they ceafe to feed them; for 
they fhut up the cells, where thefe embrios continue in* 
clofed for ten days more, during which time they un-* 
4ergo various changes too tedious here to defcribe* 

To 



a 4 Mr. debraWs oifcQvmes 

To evincfe the reality of this'ohfervation, and to prfcVe 
that the eggs are fecundated :by the males, and that thieir 
prefenceis necefiary at the time of breeding, I proceeded 
to the next experiments. They coniifted in leaving in a % 
hive the queen with only the common bees, without any 
drones, to fee whether the eggs Ihe laid would be ^pro- 
lific. I accordingly todk a fwarm, (hook all the bees 
into a tub of water, and left them in it till they were 
quite fenfelefs, which gave^me an opportunity tb dif- 
!:iriguiftx the drones without any danger of being ftpfcg, 
After I had recovered the working^bees and their queea 
from the ftate they were in, by fpreading them on 
brown paper in the fun, I replaced them in a glafs-hive, 
where they foon began to work as ufual: the <|ueen 
laid eggs, which I little fufpafted to be impregnated, 
as I thought \ had feparated all the drones or males* and 
therefore omitted watching the bees ; but at the end f of 
twenty days (the ufual time of their hatching) \ found 
to my furprize fome of the eggs hatched into bees, othters 
withered away, and feveralof them covered with honey. 
I immediately inferred that fome of the males, having 
efcaped my notice, had impregnated only part of the 
eggs; Dut, in order to convince rayfelf of the truth of 
my fuppofition, I thought it neceflary to take away all 
the brood-comb that was in the hive, in order to oblige 
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the bees to provide a frefh quantity, being fully deter- 
mined to watch narrowly their motions after new eggs 
fhould be deposited in the cells. This was done accord- 
ingly, and at lad the myftery was unravelled. On the 
fecond day after the eggs were placed in the cells, I per- 
ceived the fame operation which I have related in a for* 
mer experiment ; I mean, the bees hung down in the 
form of a curtain, while others thruft the pofterior part 
of their body into the cells : I then introduced my hand 
into the hive, broke off a piece of the comb containing 
two of thofe infeits, and kept them for examination. I 
found in neither of them any fting (a circumflance pe- 
culiar to drones only) and upon diffedion, by the help of 
a dojllond's microfcope, difcovered in them the four cy- 
lindrical bodies, which contain the glutinous liquor of a 
whitifh colour, obferved by maraldi in the large drones* 

Having till then never obferved any difference in the 
fize of drones, I immediately perufed the Memoirs on 
Bees publifhed by Meff. maraldi and reaumur, and 
found that they had remarked it frequently. I have in- 
ferted in a preceding page the fubftance of their obferva- 
tions on that head, as taken from their writings. The 
reafon of that difference muft I doubt be placed amongft 
other arcana of jnature. I found myfelf therefore under 
a neceflity in my next experiments to be more particular 
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in deftroying the males, even thdfe which might be fuf- 
pe#ed to be fuch. 

I once more immerfed all the fame bees in water ; and, 
when they appeared to .be in a fenfelefs ftate, I gently 
preffed every one of them between my fingers, in order 
to diftinguifli thofe armed with flings from thofe that 
had none, which laft: I might fufpe£t to be males. Of 
thefe I found fifty-feven, exaftly of the fize of common 
bees,, yielding a little whitifli liquor on being preffed be- 
tween the fingers. I killed every one, and replaced the 
fwarrn in a glafs-hive, where they immediately applied 
again to the work of making cells ; and on the fourth 
or fifth day, very early in the morning, I had the plea- 
sure to fee the queen-bee depositing her eggs4n th&& 
cells, which fhe did by placing the pofterior part of her 
body in each of them. I continued on the watch moft 
part of the enfuing days, but could difcover nothing of 
what I had feen before. 

The eggs, after the fourth day, Inflead of changing in 
the manner of caterpillars, were found in the fame ftate 
they were in the firft day,, except that fome of tkmwere % 
covered with honey. But a very Angular event happened 
the next day about noon : all the bees left their own hive,, 
and were feen attempting to get into a neighbouring com- 
mon hive, on theftool of which I found their queen dead, 

3; having 
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having no doubt been flain in the engagement. The 
manner in which I account for this event is as follows : 
the great defire of perpetuating their fpecies, which is 
moft obfervable in thefe infe£ts, and to which end the 
concurrence of the males feems fo abfolutely neceffary, 
made them defert their own habitation where no males 
were left, in order to fix their refidenee in a new one, in 
which, there being a good flock of males, they might the 
better accomplifh their purpofe. If this does not yet 
eftablifh the reader's faith of the neceffity of the males 
bearing a fhare in the fecundation of the ova, the next 
experiment cannot I prefume fail to convince him. 

I took the brood-comb which) as I obferved before $ had 
not been impregnated; I divided it into two parts; one I 
placed under a glafs-bell N° 1 . with honey-comb for the 
bees' food ; I took care to leave a queen, but no drones, 
among the common bees I confined in it. The other piece 
of brood-comb I placed under another glafs-bell ,N° 'a. 
with a few drones,' a queen, and a number of common 
bees proportioned to the fize of the glafs ; the reft I dif~ 
pofed of as before* The refult was, that in the glafs N° 
1. no impregnation happened ; the eggs remained in the 
fame ftate they were in when put into the glafs ; and, 
aipon giving the bees their liberty on the feventhday, 
they all flew away, as was found to be the cafe in the for- 
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mer experiment:: whereas in the glafs N° *. I few, the 
very day after the bees had been put under it, the impreg4 
nation of the eggs by the drones in every cell ccwitainifig 
eggs ; the bees did not leave their hive on receiving their 
liberty ; and, in the courfe of twenty days, every egg un- 
derwent all the above-mentioned neceflary changes, and 
formed a pretty numerous ydung colony, in which I was 

* 

not a little ftartled to find two queens- 

Fully fatisfied concerning the impregnation of the eggs 
by the males, I defifted for the prefent from any further 
experiments on that head, being exceedingly anxious to 
endeavour to account for the pretence of this new queen ♦ 

I conjectured that either two queens, inftead of one, 
muflr have been left among tfee bees I had placed undetr 

that glafs; or elCe that the bees could, by fome.parficmiar 

» 

means of their own, transform. & common fubjedl into a 
queen; . 

In order to put this to the tefl, I- repeated the expert 
ment with fome vari ation > I got four glafs-^hiyes blown 
flat, which I thought preferable to the bell-fhaped ones 
I had ufed before, as I could; with* thofe better examine 
what was going forward- T took a. targe brood-comb 
from an old hive* and; after having divided it into feveral 
pieces, I put fome of them, containing eggs, wprms, and 
symphs} with food, viz» honey &c. under each, of the 

glaflesj 
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glaffes; and confined within each a fufficient number of 
common bees, among which I left fome drones, but took 
care that there Ihould be no queen* 

The bees finding themfelves without a queen, made a 
ftrange buzzing noife, which lafted near two days ; at the 
end of which they fettled and betook themfelves to work 1 
on the fourth day I perceived in each hive the beginning; 
of a, royal cell, a certain indication that one of the. inclofed 
worms would foon be converted into., a queen. The con- 
ftru£tion of the royal cell being nearly accomplifhed, I 
ventured to leave an opening for the bees to get out, and 
found that they returned as regularly as* they do in com- 
mon hives, and fhewed no inclination- to defert their ha- 
bitation. But, to be brief, at the end of twenty days, I ob- 
ferved four young queens among the new progeny. 

On relating the refult of thefe experiments to a 
member of this univerfity,. well converfant in the na- 
tural hiftory of bees, he deemed it neceffary, that they 
Ihould be repeated, in order the better to eftablifh the 
truth of a fail feemingly fo improbable, that the eggs 
deftined by nature to produce neutral or common bees, 
ihould be transformed into females or queens. He ftarted 
an objedtion to me, which by the publication of Mr. 
sghirach appearing a little time after, feems to have 
been pointed out to that . author alfo by Mr. withelmi, 

his 
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his brother-in-law, namely, that the queen-bee of a hive, 
befides the eggs which fhe depofits in the royal cells, 
might alfo have laid royal or female eggs either in the 
common cells, or indifcriminately throughout the dif- 
ferent parts of the hive. He further fuppofed, that in the 
pieces of brood-comb, which had been fuccefsfully em- 
ployed in the laft experiments for the production of a 
queen, it had conftantly happened, that one or more . of 
thefe royal eggs, or rather the worms proceeding from 
them, had been contained. 

But the force of his objection was removed foon after 
by the fame fuccefs having attended a number of other 
experiments which I fince made, an account of which 
would take up too much room here ; and this gentleman, 
together with Mr. schirach's brother-in-law, was at laft 
brought to admit, that the working-bees are inverted with 
a power of railing a common fubjeil to the throne, when 
the community (lands in need of a queen ; and that ac- 
cordingly every worm of the hive is capable, under cer- 
tain circumftances, of becoming the mother of a genera- 
tion : that it owes its metamorphofis into a queen, partly 
to the extraordinary fize of the cell, and its particular 
pofition in it; but principally to a certain nourishment 
appropriated to the occafion, and carefully adminiftered 
to it by the working-bees while it is in the worm-ftate, 

by 
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by which, and poffibly other means as yet unknown, the 
developement and expanfion of the germ of the female 
organs, previoufly exifting in the embryos, is effected, 
and thofe differences in its form and lize are produced, 
which afterwards fo remarkably diftinguifh the queen 
from the common working-bees. And finally it appears 
evident, from the experiments made by Mr. schirach 
and myfelf, that the received opinion, that the queen lays 
a particular kind of eggs, appropriated to the production 
of other queens, is erroneous. 1 am not a little flattered 
with the fimilarity of my difcoveries with thofe of the 
ingenious German naturalift, -in proving the fex of the 
common bees : although we fo widely differ in what re- 
lates to the ufe of the males, whom, as we have feen be- 
fore, he imagines to be quite ufelefs. I am alfo not a little 
pleafed to find, that our experiments on the production 
of a queen from a common embryo agree fo well. 

I ftiall now beg leave to point out the advantage that 
may accrue to the public from thefe obfervations, 
which is that of forming artificial fwarms or new co- 
lonies; or in other words, of furnifhing the means to 
bring on a numerous increafe of thofe ufeful infedts : an 
object of fome importance to this kingdom, as being 
the only means to prevent the annual exportation of con- 
liderable ftims in the purchafe of wax, a great quantity 
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df which is loft every feafon for want of keeping up a 
f efficient ftock of bees to colled it. 

The pra£tice of this new art, Mr, schirach tells us, 
has already extended itfelf through Upper Lufatia, the 
Palatinate, Bohemia, Bavaria, Silefia, and even in Poland. 
In fome of thofe countries it has excited the attention 
and patronage of government ; and even the Ernprefs of 
Ruflia has thought it of fuch importance, that fhe has 
fent a perfon to Klein Bautzen, to be inftrudted in the 
general principles, and learn all the minutia of this new 
art. 

The narrow limits of this paper do not permit me 
here to give an account of Mr. schirach's ingenious ob~ 
fervations. I beg leave to refer the curious reader to the 
work itfelf, which, with the reviewers, I wifh was trans- 
lated into the Englifh language, as it contains many par- 
ticulars highly deferving the notice of the Speculative 
naturalift, as well as of thofe who cultivate bees either 
for profit or amufement. 




